Background-Osteoarthritis is the single most common cause of disability in older adults, and most patients with the condition will be managed in the community and primary care. Aim-To discuss case definition of knee osteoarthritis for primary care and to summarise the burden of the condition in the community and related use of primary health care in the United Kingdom. Design-Narrative review. Method-A literature search identified studies of incidence and prevalence of knee pain, disability, and radiographic osteoarthritis in the general population, and data related to primary care consultations. Findings from UK studies were summarised with reference to European and international studies. Results-During a one year period 25% of people over 55 years have a persistent episode of knee pain, of whom about one in six in the UK and the Netherlands consult their general practitioner about it in the same time period. The prevalence of painful disabling knee osteoarthritis in people over 55 years is 10%, of whom one quarter are severely disabled. Conclusion-Knee osteoarthritis suYciently severe to consider joint replacement represents a minority of all knee pain and disability suVered by older people. Healthcare provision in primary care needs to focus on this broader group to impact on community levels of pain and disability.
Population healthcare need has been defined as "the population's ability to benefit from health care". 1 It is characterised by two essential determinants: the occurrence rate of a health problem and, in the context of current service provision, the eVectiveness and cost eVectiveness of available interventions. For many common problems, needs assessments which focus only on the need for secondary care will ignore the majority of people with the condition in question. Such assessments need to embrace problems as they present in primary care and the health care available in that setting.
Osteoarthritis represents a particularly strong argument for a primary care perspective on needs assessment. It is the second most common diagnosis made in older people consulting their general practitioner, 2 and the commonest cause of disability at older ages. 3 Furthermore, Lane and Thompson, in an evidence based review, 4 have identified a range of primary care interventions (both pharmacological and non-pharmacological) which have some evidence of eVectiveness for patients with osteoarthritis.
This paper is concerned with knee osteoarthritis and its objective is to consider three other areas required to complete a United Kingdom primary care health needs assessment: defining the condition for primary care, its prevalence in the general population (community burden), and the proportion with the condition who might currently present to primary care (use of health care). The burden represents the total pool of potential need for health care, whereas the pattern of healthcare use reflects current demand for that health care.
Throughout the paper we have endeavoured to summarise results from studies conducted in the United Kingdom and to contrast these with estimates from similar European and international studies.
We consider first how to define the problem at a community and primary care level.
Defining osteoarthritis: pain, disability, or radiography?
Osteoarthritis of the knee is an active disease process involving cartilage destruction, subchondral bone thickening, and new bone formation. Radiographic appearance has traditionally been the cornerstone of diagnosis because the eVects of the pathological processes can be identified as features on the x ray: joint space narrowing, subchondral sclerosis, and osteophyte formation. The radiographic changes can be classified according to their location within the joint (the two tibiofemoral joint compartments and the patellofemoral joint) and their severity.
Up to a third of older adults in the general population show radiological evidence of knee osteoarthritis and this is strongly age related. [5] [6] [7] [8] [9] Two findings from population surveys, however, illustrate why a distinction must be made between the radiographic and the clinical syndromes. Firstly, 50% of subjects in the general population with radiographic knee osteoarthritis do not have pain. Secondly, 50% of subjects who complain of knee pain, and who are at or above the age when osteoarthritis starts to become common (about 55 years), have no definite radiographic evidence of osteoarthritis. 10 The choice between radiographic and clinical case definitions will depend on how they are to be applied. Investigations of the causes of osteoarthritis can focus on radiographic criteria, regardless of symptoms. The underlying assumption is that if the pathological process which gives rise to the x ray changes could be averted or slowed down this would be one means of preventing pain and disability. By contrast, any attempt to assess needs and options for health care in patients with established radiographic knee osteoarthritis must focus on the associated symptoms and disability. Guidelines published by the American College of Rheumatology provide for the classification of osteoarthritis as a clinical syndrome in older adults who present with knee pain, morning stiVness, and joint crepitus. 11 12 Although its shortcomings are recognised, 13 this classification of knee osteoarthritis probably reflects accepted clinical practice, 14 but at present there is no evidence on how the label of osteoarthritis is actually assigned in practice. In a Canadian study 25% of patients being managed as knee osteoarthritis had normal radiographs. 15 Prospective cohort data suggest that radiographic change may not be strongly related to clinical outcome, 16 and current primary care guidelines regard x rays as non-essential for diagnosis and management. 17 Pain and disability are the main presenting features and the targets of primary care management.
An estimate of the population burden of knee osteoarthritis in older adults might then reasonably take as its starting point the presenting symptom of "knee pain". Diagnosis is helped by age grouping. Below the age of 55, there are more common causes of knee pain than osteoarthritis-notably, injuries to cartilage, ligaments, and soft tissue structures around the joint. Such injuries may predispose to later osteoarthritis and be relevant to the primary prevention of knee osteoarthritis. Above the age of 55, radiographic knee osteoarthritis is an increasingly common cause of knee pain. 18 19 From this starting point, this paper considers two questions regarding a population based assessment of the burden of knee osteoarthritis and related use of primary health care. Firstly, how common is knee pain and associated disability in older adults living in the community, and what proportion can be expected to have radiographic evidence of osteoarthritis? Secondly, what is the associated prevalence and incidence of primary care consultations?
Prevalence and incidence of knee pain, disability, and radiographic osteoarthritis in registered practice populations SEARCH STRATEGY A Medline search was conducted to identify original studies reporting estimates of population prevalence and/or incidence of knee pain and knee osteoarthritis in older patients (period: 1966-98; language: English). The appendix gives the search strategy and keywords.
Several high quality surveys of the occurrence of knee pain and osteoarthritis conducted in United Kingdom populations were identified. We have chosen to summarise these findings and to use estimates from other European and international studies for comparison. In reviewing evidence on consultations for knee pain and osteoarthritis, greater consideration was given to European and North American studies because of relatively sparse UK data.
PREVALENCE OF KNEE PAIN
Although most general pain surveys in the population have not separately considered knee pain or clearly defined it, a number of studies in the United Kingdom have estimated the prevalence of knee pain in older adults. Table 1 shows the findings from these surveys.
Two surveys specifically concerning knee pain in older adults, conducted in Bristol 19 and Nottingham, 20 both estimated an annual prevalence of 25% for knee pain in older adults. This is consistent with a more recent survey of musculoskeletal disorders in Tameside, Greater Manchester, which found a prevalence of knee pain that lasted for at least a week in the previous month of between 21% and 35% in men and women aged 45 or over. 21 Two other UK studies-from Chingford 8 and Calderdale
22
together with surveys conducted in the United States 5 23 24 and the Netherlands, 7 9 have tended to yield lower estimates of the prevalence of knee pain in older adults. Variation in case definitions, the composition of study groups, whether the method was postal or interview, and the inclusion of questions about other pain sites may explain these diVerences. When allowance is made for variations in definition, knee pain in older adults is common the world over. In one population based survey of Chinese subjects aged 70 and over, the knee was the most commonly reported site of pain complaints, 26 supporting similar observations in European countries. 21 22 27 The prevalence of knee pain increases universally with age, though age trends are clearer in women than men.
PREVALENCE OF KNEE PAIN WITH RADIOGRAPHIC

OSTEOARTHRITIS
The Bristol and Nottingham studies 19 20 examined the prevalence of radiographic osteoarthritis in older adults with knee pain (table 2) .
Estimates of 5% to 15% have been reported in surveys undertaken in other countries. 7 9 24 28 29 The highest estimate has been an American survey of a rural population, which found a prevalence of 38% for definite radiographic knee osteoarthritis. 30 Sun and colleagues, in a wide ranging review of population prevalence studies in the literature, highlighted the impact of variations in study design, study group, and case definition on these estimates. 31 Most of the variation is attributable to diVerences in estimating the total prevalence of pain rather than in the proportion of this group who demonstrate radiographic changes. When the age related influence on prevalence is taken into account, the figures for symptomatic radiographic osteoarthritis are remarkably consistent across diVerent studies.
With the exception of the Calderdale study, prevalence estimates of knee pain from UK surveys are unlikely to include cases of transient episodes of pain that would imply minimal or no need for primary health care. Nevertheless, knee pain of longer duration, even when accompanied by radiographic features of osteoarthritis, is not always associated with significant impact upon people's lives. To arrive at a clearer understanding of health needs associated with knee pain which are relevant to the provision of primary care services it is necessary to consider the group of patients in whom disability is also present.
PREVALENCE OF KNEE PAIN AND DISABILITY
In studies specifically focused on the knee, at least half of all older adults with knee pain report some restriction of daily activity (table  3) .
There is relatively good agreement between UK studies on the prevalence of "knee pain with some associated disability" in older adults.
Figures from the Bristol study suggest that 15% of subjects in the general population aged over 55 have had restricted activity because of knee pain occurring on most days in one month during the past year. 19 In the Nottingham study of 40-79 year olds, 14% of subjects had had knee pain with disability on most days of the previous month. 20 These estimates fall within the range found in the Tameside study. 21 In a population survey of 16 191 people aged 55 and over in the north of England, the prevalence of knee problems which had lasted for more than six weeks in the previous three months and which were associated with some diYculty in everyday living was 8%. 32 This figure was age related, so that it was lower if younger adults were included, and higher when older subgroups were considered separately.
The north of England study further classified these estimates according to the degree of pain and disability. Subjects who reported pain and disability were asked to complete the Lequesne index of severity developed for knee osteoarthritis. The prevalence of pain and disability scoring 14 points or more on the Lequesne index (extremely severe knee pain and disability 33 ) was 1.3% at age 55-64 years, 1.6% at 65-74 years, and 3.5% at 75 and over. Over 65 years, the prevalence of such severe problems was twice as common in women as in men. 
PREVALENCE OF KNEE PAIN AND DISABILITY WITH RADIOGRAPHIC OSTEOARTHRITIS
Clinicians found the north of England study controversial because it extrapolated from self reported knee pain and disability to estimates of the need for knee replacement surgery. 32 The controversy lay in the fact that no clinical or radiological assessment was carried out. The Bristol study 10 19 used a diVerent disability measure (the Health Assessment Questionnaire (HAQ)). Unlike the Lequesne instrument employed in the north of England study, the HAQ is not knee-specific, but the Bristol study was able to provide an estimate of "knee pain associated with disability in daily living and with radiographic change": 12.5% of adults aged over 55 had knee pain and any degree of disability, 7.5% had x ray changes of osteoarthritis in the knee as well (table 4) .
If an HAQ cut oV score of two or more is used to define severe disability, the Bristol estimates are remarkably similar to figures derived from the north of England study. This is likely to reflect the strong association of radiographic change with age and with disability, so that the subgroup of older people with knee pain who report severe disability are highly likely to have radiographic osteoarthritis as well. The importance of this is that crude estimates of the prevalence of severe knee osteoarthritis can be based on self reported pain and disability alone.
THE PREVALENCE STAIRCASE
The estimates from the preceding sections can be used to construct a staircase summarising the expected prevalence of knee pain and disability in a population of older adults and the proportion within each level with radiographic features of osteoarthritis (fig 1) .
The categories in the staircase are inclusive. An additional separate subcategory is the estimated 1200 people with radiographic osteoarthritis but no pain.
INCIDENCE OF KNEE OSTEOARTHRITIS
In the Chingford Study, approximately 13% of women aged between 45 and 65 developed incident radiographic evidence of knee osteoarthritis over a four year follow up. 34 The Framingham Study of an older sample of men and women, followed up over eight years, found 15.6% developed incident radiographic osteoarthritis. 18 Neither of these studies reported levels of pain or disability, though another analysis of the Framingham data suggested that fewer than one in four cases of incident radiographic osteoarthritis was associated with symptoms. 35 Cumulative annual incidence could provide a useful estimate of the likely additional burden in the future. This assumes that the healthcare needs of people with current prevalent knee pain and osteoarthritis are met and that primary healthcare needs associated with incident cases are similar to prevalent cases. However, demand for health care may more reasonably be based on the rate at which cases manifest as presentations to the health services. This will be considered in the following section.
SUMMARY OF COMMUNITY BURDEN
+ About one quarter of people over the age of 55 will report a significant episode of knee pain in the past year. Approximately half of these report some associated disability. + Painful, severely disabling radiographic knee osteoarthritis aVects about 1.5% of adults over the age of 55. This proportion is higher in the older age categories. Painful knee osteoarthritis associated with mild to moderate disability aVects up to 10% of adults aged over 55.
Primary care consultations for symptomatic knee osteoarthritis
SEARCH STRATEGY
The strategy described earlier was extended to include primary care consultations and referral rates. OYcial statistics from the United Kingdom were also used.
PREVALENCE OF PRIMARY CARE CONSULTATIONS
"Prevalence" in relation to consultations with primary care professionals is taken here to mean "the proportion of the registered practice population who consult at least once for a condition such as knee osteoarthritis during a specified period of observation". This contrasts with incidence, which is dealt with in a later section, and which is taken here to refer to "the frequency of first ever consultation for that condition". From UK figures, 10% of registered 65-74 year olds consult their doctor about osteoarthritis in the course of one year, half of them with chronic problems. 2 This figure rises to 14% of over 85 year olds, but is lower below 65 years. The knee is not identified separately in these figures, and such data refer to "osteoarthritis as diagnosed by the general practitioner", which is likely to be a mixture of "pain thought to be osteoarthritis" and radiographically confirmed osteoarthritis.
A prospective case review by the Primary Care Rheumatology Society, a network of UK general practitioners with a specific interest in musculoskeletal problems, found that 40% of subjects consulting their general practitioners about osteoarthritis had problems with the knee (Dickson J, personal communication). When this figure is applied to the data above, the estimate is that 4% of the older population consult their general practitioners at least once in the course of a year because of knee osteoarthritis, of whom half (2% of the older population) are consulting for the first time or with an acute flare up of the problem.
Parallel figures from a population sample come from the Rotterdam Study of disability in people older than 55 years, which used radiographs, symptoms, and self reported consultations in a random population sample. 36 The proportion of this older community sample who reported current pain in the hip or knee for which they had consulted their general practitioner and which had been given a label of "arthritis, rheumatism, wear and tear, or aging" was 15%, with just under half (6.2% of the whole sample) having x ray evidence of knee osteoarthritis as well.
In the north of England population study, 32 most of those identified as having severe pain and disability (8% of adults over 55 years) reported that they had seen their general practitioner within the previous year and been told at some time that they had arthritis. These figures are compatible with the estimate of 4.8% of the Dutch population who consult their general practitioner about knee pain each year-a figure based on general practice records rather than patient recall. 37 Specific figures on primary care are not available from America, but of the 46 million patient visits to doctors in that country each year that are attributed to osteoarthritis, knee osteoarthritis is the most common presentation. 38 
INCIDENCE OF PRIMARY CARE CONSULTATIONS
Figures from a prospective case review of general practitioner consultations estimated that approximately half of patients consulting for knee osteoarthritis were consulting for the first time or with an acute flare up of the problem-2% of the older population (Dickson J, personal communication). A study of a health maintenance organisation population in America suggested an overall annual incidence of 2.4 per 1000 registered population for first consultation with definite radiographic knee osteoarthritis and accompanying pain, rising to 10 per 1000 in women aged 70-89. 39 In a one year prospective study of physician visits in rural Finland the incidence of confirmed symptomatic knee osteoarthritis was 6 per 1000. 40 In a population based cohort from Rochester, USA, the incidence of new consultations with hospital based physicians in 60-79 year olds for symptomatic radiographic knee osteoarthritis was 10 per 100 per year. 41 This latter figure represents a mix of what in the UK and the Netherlands would be primary care (initial contact) and secondary care (specialist contact). However, if it is assumed that all these figures represent confirmed radiographic osteoarthritis and first ever presentations, then they are consistent with estimates from Britain.
THE PRIMARY CARE CONSULTATION STAIRCASE
Across Europe, consultation figures will vary with the referral system, because in some countries specialists will, as in the USA, be accessed directly rather than through the family practitioner. However, if it is assumed that the total figures for those seeking health care for symptomatic knee osteoarthritis do not vary greatly across diVerent countries, a very crude estimate would be that 1.5% of the elderly population over 55 years (proportionately more in those over 75 years) consult with severely painful and disabling osteoarthritis of the knee in the course of any one year, 1.5% consult with less disabling chronic knee pain, and 1.0% consult their primary care practitioner with knee symptoms for the first time (fig 2) . 
SUMMARY OF PRIMARY CARE CONSULTATIONS
+ Among adults over 55 years, one in six people with knee pain consult their doctor in the course of one year. Around one third of these have severe pain and disability. + The annual incidence of consultations for symptomatic knee osteoarthritis is estimated to be 0.5% overall of those over 55 years, rising to 1% in those over 70 years.
Conclusion
The review has brought together published population prevalence estimates of pain, disability, and radiographic changes in older adults with knee pain, to provide a basic description of the potential burden of knee osteoarthritis in the community. Because most studies do not examine all three aspects together, the estimates that we have generated from a review of available high quality studies remain relatively crude. In addition, we considered the current use of health care in relation to this burden, concluding that severely disabling knee pain represents a minority of all knee pain presenting to primary health care in any one year. Given the range of potentially eVective primary care treatments available for suVerers, 4 it is important that the focus of primary care for osteoarthritis should not be limited to those with radiographic disease or to those with severely disabling symptoms who are candidates for joint replacement. 42 Much disabling knee pain in older patients in primary care may not represent radiographically defined osteoarthritis. However, nonsurgical treatments are likely to exert their eVects on pain and disability regardless of the presence of radiographic changes and so it can be argued that a radiographic diagnosis of osteoarthritis is not required in order to start treatment in new consulters. However, there is an absence of empirical evidence about this. The concordance between clinical and radiographic findings may eventually improve because of developments in imaging, such as the systematic inclusion of the patellofemoral joint in grading systems. 43 44 In the meantime it seems reasonable to consider the basic case definition in relation to the need and demand for primary health care as being one of knee joint pain and disability in older people.
There are some issues for future research. Firstly, it is important to establish whether those people with knee pain who do not consult in any one year (the majority) have significant needs which health care could meet eVectively. Secondly, the eVectiveness of primary care treatments needs to be established as judged by their long term impact in reducing the community burden of pain and disability and the need for surgery. This is particularly important given likely future rise in demand for joint replacement. 45 Thirdly, clear criteria for referral to secondary care need to be tested for eVectiveness in primary care.
We have presented "staircase" figures to illustrate the burden of clinical and radiographic osteoarthritis in the community and current use of primary care. Such estimates, together with eVectiveness studies, can form the basis for assessing the need and demand for primary health care for this condition. However, such estimates need to be adapted for different healthcare systems and to changing or more detailed evidence of the short and long term eVectiveness of primary care treatments.
